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Description
FIELD
[0001] Thefield relates generally to the field of controls

and, more particularly, to methods and apparatus for con-
trolling towel dispenser operation and the amount of tow-
el dispensed therefrom.

BACKGROUND

[0002] Automatic towel dispensers are well-known de-
vices used to provide towel to users for many purposes
including personal hygiene, food preparation and general
maintenance of cleanliness. Automatic towel dispensers
typically use a motor-powered dispensing mechanism to
dispense the towel from the dispenser to a user. Auto-
matic towel dispensers may be used with a range of ma-
terials but are commonly used to dispense paper towel
in the form of web. The term "towel" as used herein is
intended to be expansive in meaning and is intended to
include paper and other types of materials. Examples of
other materials capable of being dispensed from an au-
tomatic dispenser are kraft paper, plastic food wrap and
toilet tissue. The specific type of material comprising the
towel is not critical provided that the material can be dis-
pensed from an automatic dispenser.

[0003] One important issue facing manufacturers of
automatic towel dispensers is the need to provide the
user with a length of towel sufficient to meet the user’s
needs while at the same time avoiding the dispensing of
excessive and wasteful amounts of towel. Typically, this
objective is achieved by controlling the dispensing mech-
anism during a dispense cycle so that towel is dispensed
in an amount estimated to be sufficientto meet the needs
of the average user. A further control is typically provided
to impose a delay between dispense cycles to prevent
immediate cycling of the dispenser and dispensing of ex-
cessive lengths of towel. The delay prevents a subse-
quent dispense cycle from being initiated immediately
after completion of a preceding dispense cycle. The delay
is typically in the range of about one to four seconds in
duration.

[0004] For some users, the length of towel dispensed
in the dispense cycle may be insufficient. With a conven-
tional dispenser, the user would be required to initiate a
new dispense cycle to obtain additional towel. However,
the length of towel dispensed in two dispense cycles may
be more than that needed by the user and may amount
to waste. And, a user might find it inconvenient to wait
as much as four seconds for initiation of a subsequent
dispense cycle.

[0005] There is a need for improvement in these and
other aspects of automatic dispenser design and opera-
tion.
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SUMMARY

[0006] Methods for controlling operation of an auto-
matic towel dispenser to provide towel sufficient to meet
the user’'s needs yet conserve the overall amount of towel
dispensed and automatic dispensers so controlled are
described herein. This result is achieved by limiting the
length of towel dispensed from the automatic dispenser
in a dispense cycle or cycles occurring shortly after an
initial dispense cycle. The user receives a full length of
towel in an initial dispense cycle and a partial length of
towel in each subsequent dispense cycle or cycles oc-
curring shortly after the initial dispense cycle. The user
is able to obtain enough towel to meet the user’s needs
by triggering dispenser operation as many times as need-
ed to obtain the desired amount of towel.

[0007] To the extent that a partial length of towel is
sufficient to meet the user’s needs, the difference be-
tween the partial towel length dispensed and the full towel
length is conserved for use by another user. A significant
amount of towel is conserved over the useful life of the
dispenser thereby limiting waste and reducing the cost
to operate the dispenser.

[0008] Many dispenser embodiments may be control-
led according to the methods described herein and there
is no single form of dispensing apparatus which is re-
quired. In certain embodiments, a suitably controlled au-
tomatic towel dispenser may include a housing adapted
toreceive aroll of towel, an electrically-powered dispens-
ing mechanism adapted to dispense the towel from the
dispenser and a controller operable to control the dis-
pensing mechanism.

[0009] Document US-A-4.738.176 discloses an auto-
matic towel dispenser according to the method of the
preamble of claim 1 and the dispenser of claim 7.
[0010] In preferred embodiments, the controller con-
trols the dispensing mechanism to dispense a full length
of towel in a dispense cycle responsive to a user request
from the user. If a further user request is made within a
preset time following initiation of such dispense cycle,
the controller further controls the dispensing mechanism
to dispense a partial length of towel in the subsequent
dispense cycle. On the other hand, if the further user
request is made after the preset time, then the controller
controls the dispensing mechanism to dispense a full
length of towel in the subsequent dispense cycle.
[0011] In preferred embodiments, the controller com-
prises a processor, a memory and a set of instructions
programmed to control the dispensing mechanism. Var-
ious other features, such as a proximity detector, may be
included as desired.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention may be understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numer-
als identify like elements throughout the different views.
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The drawings are not necessarily to scale, emphasis in-
stead being placed upon illustrating the principles of the
invention. In the accompanying drawings:

FIGURE 1 is a simplified diagram of an automatic
paper towel dispenser in accordance with one em-
bodiment of the present invention;

FIGURE 2 is a simplified block diagram of a motor
controller in accordance with the present invention
and which may be used with the dispenser of FIG-
URE 1;

FIGURES 3A, 3B, and 3C are graphs illustrating mo-
tor current during different motor operating intervals;
FIGURES 4A, 4B, and 4C are simplified flow dia-
grams of the general logic implemented by the motor
controller to control the motor of FIGURE 1;
FIGURES 5A and 5B are simplified flow diagrams
of the logic implemented by the motor controller to
control the motor in accordance with a first embod-
iment based on pulse counts while the motor is op-
erating;

FIGURES 6A and 6B are simplified flow diagrams
of the logic implemented by the motor controller to
control the motor in accordance with a second em-
bodiment based on pulse counts while the motor is
operating and pulse counts while the motor is coast-
ing after motor deactivation; and

FIGURES 7A, 7B, and 7C are simplified flow dia-
grams of the logic implemented by the motor con-
troller to control the motor in accordance with a third
embodiment based on pulse counts while the motor
is operating, pulse counts while the motoris coasting
after motor deactivation, and estimated pulse counts
occurring during a period of low motor current.

[0013] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof have been shown by way of example in
the drawings and are herein described in detail. It should
be understood, however, that the description herein of
specificembodiments is notintended to limit the invention
to the particular forms disclosed, but on the contrary, the
intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the in-
vention as defined by the appended claims.

DETAILED DESCRIPTION

[0014] Methods and apparatus for controlling opera-
tion of an automatic towel dispenser in accordance with
the invention will be described in connection with auto-
matic towel dispenser embodiment 100. Dispenser 100
is of a type useful in dispensing paper towel 105 which
is in the form of a web. Embodiments include dispensers
suitable for dispensing materials other than paper towel
including, kraft paper, plastic food wrap, toilet tissue and
other materials.

[0015] Advantageously, the invention may be imple-
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mented with any type of automatic towel dispenser ca-
pable of being controlled to lengthen or shorten the towel
dispensed in a dispense cycle. Examples of automatic
towel dispensers in which the invention may be imple-
mented are described in related U.S. Patent No.
7,084,592. Further exemplary automatic towel dispens-
ers capable of implementing the invention are described
in commonly owned U.S. Patent Nos. 6,903,654 and
6,977,588 and in co-pending U.S. Patent Application Se-
rial No. 60/749,139, the contents of each of which are
incorporated herein by reference in their entirety. Many
other types of automatic towel dispensers may be con-
trolled according to the improvement and the specific
type of dispenser embodiment utilized is not critical. The
present invention represents an improvement and en-
hancement to operation of automatic towel dispensers,
such as those referenced above, wherein the dispenser
is controlled to provide sufficient towel to meet the user’s
needs yet conserve the overall amount of towel dis-
pensed over the useful life of the dispenser.

[0016] Referring then to FIGURE 1, a simplified dia-
gram of an automatic towel dispenser 100 in accordance
with one embodiment of the present invention is provid-
ed. The automatic towel dispenser 100 includes a roll
105r of paper towel 105 material supported in a housing
110. The paper towel 105 is in the form of a web. Roll
105r is mounted on roll holders (not shown) and rotates
as towel 105 is unwound from roll 105r.

[0017] Anelectrically-powered dispensingmechanism
107 is provided to dispense the towel 105 from the dis-
penser 100. In the example shown, dispensing mecha-
nism 107 includes rollers 115a, 115b, motor 120, shaft
125 and gear 130. The paper 105 passes through rollers
115a and 115b. Roller 115a is a drive roller and roller
115bis atensionroller. Tension roller 115b is urged tight-
ly against drive roller 115a, typically by a spring-loaded
mechanism (not shown), to form a nip 115n between roll-
ers 115a and 115b. A DC motor 120 has a shaft 125
mechanically linked to, and in power-transmission rela-
tionship with, at least one of the rollers 115a through a
gear 130 or some other type of linkage. Paper is pulled
from roll 105 and through nip 115n by motor-powered
120 rotation of drive roller 115a. Paper towel 105 is dis-
pensed through a slot 135 in the housing 110. One edge
140 of slot 135 may have a serrated surface to cut the
paper as a user grasps the paper extending beyond slot
135.

[0018] A motor controller 145 receives an input from a
proximity sensor 150 and controls the motor 120 to dis-
pense either a full length of towel 105 or a partial length
of towel in a dispense cycle. A "full length" means or
refers to a selected towel length estimated by the dis-
penser manufacturer or operator to be sufficient to meet
the needs of the user. A "partial length" means or refers
to a towel length which is less than that of the full length.
Length simply refers to the amount of towel dispensed,
measured end-to-end. A length of towel is measured from
the leading end 105e of the towel 105 protruding from
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the dispenser 100 (also referred to in industry as a "tail")
to the trailing end 105t of the towel 105 defining a single
portion or sheet of towel. A "dispense cycle" means or
refers to an operational cycle of the dispenser resulting
in dispensing of a length of the towel responsive to a
request for a towel by a user.

[0019] Typically, a full towel length is about 8 to 12
inches in length with 10 to 12 inches being preferred. A
partial towel length would preferably be about half the
full length, or about 4 to 6 inches with 5 to 6 inches being
preferred. It should be clearly understood that any par-
ticular length is approximate only and that the actual
length of towel dispensed may vary from dispense cycle
to dispense cycle. Motor controller 145 may be preset by
the manufacturer to control motor 120 to dispense the
desired lengths of towel or may be provided with a control
permitting the operator to set the lengths of towel to be
dispensed.

[0020] An electrical power source, preferably in the
form of battery 155, is provided for powering compo-
nents, such as the motor 120, motor controller 145, and
proximity sensor 150. Other electrical power sources,
such as a DC transformer (not shown), may be used to
supply electrical power to automatic towel dispenser 100.
The arrangement of the components in the paper towel
dispenser 100 illustrated in FIGURE 1 is merely exem-
plary and is not intended to represent an actual physical
implementation.

[0021] Ahuman userinitiates operation of the dispens-
er 100 in a dispense cycle by placing his or her body,
typically the user’s hand, proximate the dispenser 100 in
order to trigger detection by proximity detector 150. A
signal is generated by proximity detector 150 and is com-
municated to motor controller 145 indicating the user’s
presence at dispenser 100. This user-initiated operation
of dispenser 100 is referred to herein as a "user request."
Any suitable proximity detector may be utilized. Exam-
ples of proximity detectors suitable for use in dispenser
100 are described in previously-identified U.S. Patent
Nos. 6,903,654 and 6,977,588 and co-pending U.S. Pat-
ent Application Serial No. 60/749,139.

[0022] It is not necessary that a user request be com-
municated to dispenser 100 motor controller 145 by
means of proximity detector 150. Any suitable control
may be utilized to communicate the user request to motor
controller 145. For instance, a simple contact switch in
the form of a push button (not shown) on the dispenser
100 may be provided in combination with, or in place of,
proximity detector 150. A user could make the user re-
quest simply by pressing the button of the contact switch,
closing the switch and sending a signal to the motor con-
troller 145.

[0023] Turning now to FIGURE 2, a simplified block
diagram of motor controller 145 is provided. Motor con-
troller 145 includes a processing device in the form of
microcontroller 200 programmed with software instruc-
tions for implementing the functions described in greater
detail below. Microcontroller 200 includes an integrated
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analog-to-digital (A/D) converter 205 that measures the
motor current digitally.

[0024] Microcontroller 200 employs the data collected
by A/D converter 205 to detect the pulses in the motor
current (Im) and control motor 120 accordingly. An ex-
emplary microcontroller suitable for performing the func-
tions described herein is a model number
MSP430F1122IPW offered commercially by Texas In-
struments, Inc. of Dallas, Tex. As described in greater
detail below, microcontroller 200 may be configured to
implement differing pulse counting techniques depend-
ing on the particular characteristics of the automatic dis-
penser in which it is employed (e.g., the paper towel dis-
penser 100).

[0025] Motor controller 145 includes a field effect tran-
sistor210, connected to an activation output terminal 215
of microcontroller 200 for activating motor 120. A resistor
220 is provided to ensure that transistor 210 is deacti-
vated after a reset of microcontroller 200 before its I/O
ports are initialized. A resistor 225 limits short-term os-
cillation that may occur at the input of transistor 210 when
it is activated. A capacitor 230 is coupled across the ter-
minals of motor 120 to reduce radiation of RF energy due
to brush noise (commutator switching noise) in motor
120. A diode 235 is also provided across the motor ter-
minals to suppress a voltage spike that may occur when
motor 120 is turned off.

[0026] A first current sensing resistor 240 is provided
to generate a voltage proportional to motor current Im
when motor 120 is activated through transistor 210. A
second resistor 245 bypasses transistor 210 and gener-
ates a voltage proportional to motor current Im when mo-
tor 120 is turned off, and first current sensing resistor 240
is isolated by transistor 210. The resistors 245, 250 and
capacitor 255 are provided to act as alow-pass anti-alias-
ing filter on the motor current Im input signal.

[0027] The operation of motor controller 145 with re-
spect to control of motor 120 to provide towel sufficient
to meet the user’s needs yet conserve the overall amount
of towel dispensed is described in connection with FIG-
URES 4A through 7C. Before describing the towel-con-
serving logic implemented in these embodiments of dis-
penser 100, a digital pulse-counting system for towel-
length control using digital signal techniques is dis-
cussed. Three different embodiments of such digital
pulse-counting system are presented later in this docu-
ment.

[0028] FIGURES 3A, 3B, and 3C illustrate graphs of
motor current Im during different motor operating inter-
vals as follows: FIGURE 3A illustrates a typical motor
operating cycle during which a length of towel is dis-
pensed by dispenser 100; FIGURE 3B represents an ex-
panded view of motor current Im during the startup por-
tion of the operating cycle; and FIGURE 3C represents
an expanded view of motor current Im after motor 120 is
deactivated. The data in FIGURES 3A, 3B, and 3C rep-
resents the output of A/D converter 205, expressed in
counts, over the cycle. In the illustrated embodiments,
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each count represents approximately 10 ma (milliam-
peres). However, the scaling of A/D converter 205 and
the current levels in motor 120 may vary depending on
the particular implementation.

[0029] Referring to FIGURE 3A, the operating cycle
includes a "motor on" interval 300 and a "motor off" in-
terval 305. During a start portion 310 of motor 120 on
interval 300, it is evident that motor current Im is at its
highest level within "motor on" interval 300, and the puls-
es arereadily discernible. In the illustrated embodiments,
motor controller 145 measures pulses by comparing
measured motor current Im, represented by the signal
312, to a reference current (Im_REFERENCE), repre-
sented by the signal 313 (both shown in FIGURE 3B). A
pulseis detected, as represented by the signal 314, when
measured motor current Im drops below reference cur-
rent Im_REFERENCE by a predetermined threshold
(e.g., 2 counts or 20 ma).

[0030] AsseeninFIGURE 3A, as motor 120 approach-
es steady state, motor current Im drops, and the magni-
tude of the pulses also decreases, as indicated by a low
pulse signal interval 315. In FIGURE 3B, itis evident that
the bottom peaks of the motor current pulses approach
reference current Im_REFERENCE such that the differ-
ence may be less than the threshold. FIGURE 3B illus-
trates a missed pulse 316, during which motor current
Im failed to drop sufficiently below reference current Im_
REFERENCE.

[0031] Asdescribedin greater detail below, motor con-
troller 145 may detect low pulse signal interval 315 and
use a pulse approximation technique to calculate the
pulses that occur during the interval. To implement the
approximation, motor controller 145 measures the pulse
rate of pulses occurring immediately after motor 120 is
turned off, as represented by the speed pulses 320 in
FIGURES 3A and 3C. The measured pulse rate is used
to approximate the number of pulses that occurred during
low pulse signal interval 315.

[0032] Returning to FIGURE 3A, during "motor off’ in-
terval 305, motor 120 and towel roll 105r coast until fric-
tional loading causes motor 120 to stop. After motor 120
is disabled, the output of A/D converter 205 drifts up to
the 6V power supply voltage (e.g., around 900 A/D
counts).

[0033] The motor cycle represented by FIGURES 3A,
3B, and 3C depicts amotor that has relatively light loading
at steady-state speed and a significant coast period (no
braking). This cycle is typical for paper towel dispenser
100 of FIGURE 1. Paperroll 105r has considerable inertia
that results in lower values of motor current Im once roll
105r is in motion. Also, for cost reasons, paper towel
dispenser 100 is not equipped with a braking device, re-
sulting in an appreciable coast period. In other applica-
tions, where motor 120 is sufficiently loaded, motor cur-
rent Im may not drop significantly, and a low pulse signal
interval 315 may not be present. Also, if motor 120 in-
cludes a braking device, the length of "motor off" interval
305 may be decreased significantly, since minimal coast-
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ing may be present.

[0034] The operation of motor controller 145, in its dif-
ferent embodiments, is now described in detail. FIG-
URES 4A, 4B, and 4C represent general logic for motor
controller 145 that applies to each embodiment further
detailed in FIGURES 5A through 7C. Each of these three
embodiments illustrates the towel-conserving features of
the present invention. Referring first to FIGURE 4A, a
50-millisecond (50-msec) interrupt timer operating inde-
pendently within motor controller 145 generates an inter-
rupt event with a period of 50 msec. In the examples, the
50-msec timer provides an interrupt event which triggers
the interrupt logic of FIGURE 4A which in turn uses the
"preset time" to establish whether such preset time has
been reached following the initiation of a full length dis-
pense cycle. After initiation of an initial (full towel length)
dispense cycle, a subsequent user request made within
the preset time results in dispensing of a partial towel
length while a subsequent user request made after the
preset time results in dispensing of a full towel length.
The preset time in the embodiments described in FIG-
URES 4A-7C is 3 seconds (60 x 50 msec) as shown in
decision blocks 409, 501, 601, and 701.

[0035] Preset time refers to an interval establishing a
threshold of time used to determine whether a full or par-
tial length of towel is to be dispensed to the user. In the
examples described herein, the value of the preset time
is hard-coded within the program of motor controller 145.
Alternatively, the preset time could be loaded as a con-
stant during motor controller 145 initialization which oc-
curs in logic block 404 in FIGURE 4B. Motor controller
145 could also be configured to allow selection among a
set of preset times to be selected by an operator using
an appropriate control. Examples of such a control could
include switches or jumpers within motor controller 145
circuitry.

[0036] During operation, block 401 is entered when a
50-msec interrupt event occurs. In decision block 409, if
avariable TimeSinceFullDispense is not equal to the pre-
set time (e.g., 60 counts or 3 seconds), motor controller
145 increments TimeSinceFullDispense by one count. If
TimeSinceFultDispense is equal to the preset time (e.g.,
60 counts or 3 seconds) in block 409, the variable Ti-
meSinceFullDispense is not incremented.

[0037] The combined effect of the 50-msec interrupt
timer, decision block 409 and block 411 is to update the
time (represented as a counter value TimeSinceFullDis-
pense) since initiation of a "full length" towel dispense
cycle as triggered by a user request. As shown in FIG-
URE 4A, the variable TimeSinceFullDispense is a count
of 50-msec time periods, and this variable is incremented
in block 411 every 50 msec until it reaches a value of 3
seconds (preset time = 3 seconds = 60 x 50 msec) in this
example. When the variable TimeSinceFullDispense
reaches the presettime in counts, it remains at that value
until it is reset to 0 in subsequent parts of the logic of
motor controller 145.

[0038] Referring next to FIGURE 4B, block 400 is en-
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tered when microcontroller 200 is reset. The 1/O pins are
configured in block 402, and A/D converter 205 is initial-
ized in block 404 to generate a periodic A/D interrupt
(e.g., every 200 microseconds). The 50-millisecond
(msec) software-programmed interrupt timer illustrated
in FIGURE 4A is also initialized in block 404.

[0039] A CONTROL_STATE variable is initialized to a
READY state in block 406. If CONTROL_STATE is not
in a READY state in decision block 408 and not in a
MOTOR_ON state indecision block 410, motor controller
145 loops back to a loop marker L. If CONTROL_STATE
is not in a READY state in decision block 408 and is in a
MOTOR_ON state indecision block 410, motor controller
145 transitions to motor marker M. If the CONTROL_
STATE is in a READY state in decision block 408, then
motor controller 145 transitions to ready marker R. The
subsequent logic at markers R and M are discussed in
greater detail below since they depend on the particular
embodiment.

[0040] Referring now to FIGURE 4C, block 412 is en-
tered following an A/D interrupt (according to the interval
initialized in block 404). A TIME variable (e.g., a rolling
counter) is incremented in block 414. If the difference
between the reference currentIm_REFERENCE and the
motor current Imis less than 2 A/D counts (e.g., approx-
imately 20 ma in the illustrated embodiment) in decision
block 416, a pulse is detected. Of course, other detection
thresholds or equations may be used depending on the
particular characteristics of the system employed. After
detecting a pulse indecisionblock416,aPULSE_LEVEL
variable is set to 1 in block 418. If a PREVIOUS_LEVEL
variable equals 0 in decision block 420 indicating that
this is the first detection for the current pulse, a MOTOR_
PULSES variable is incremented in block 422, and a
TIME_OF_PULSE variable is set to the current TIME in
block 424. The PREVIOUS PULSE variable is set to the
PULSE_LEVEL in block 426, and the Im_REFERENCE
value for the nextiteration is calculated in block 428 using
the low pass filter equation Im_REFERENCE = (Im_
REFERENCE*15+Im)/16. Of course, other equations,
such as other averaging equations, may be used to gen-
erate the Im_REFERENCE value for the next iteration.
Microcontroller 200 returns from the A/D interruptin block
430.

[0041] The interrupt frequency of the A/D converter
205 should be set such that a given pulse spans numer-
ous interrupts (i.e., to avoid missing pulses). If the
PREVIOUS_LEVEL equals 1in block 420, indicating that
the current pulse has already been detected, the motor
controller 145 transitions to block 426 and continues as
described above to complete the interrupt.

[0042] Ifthe pulseis notdetected in decision block 416,
motor controller 145 determines if the difference between
Im_REFERENCE and motor current Im is less than 0 in
decision block 432 (i.e., representing motor current Im
rising back above the reference current Im_REFER-
ENCE after the downward spike and the end of the pulse).
If the end of the pulse is detected in decision block 432,
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the PULSE_LEVEL is set back to 0 in block 434; and
motor controller 145 continues in block 426 to complete
the interrupt.

[0043] In a first embodiment, detailed in FIGURES 5A
and 5B, motor controller 145 is configured to control mo-
tor 120 without a significant coasting period. Hence, the
motor pulses are only counted during "motor on" interval
300 of FIGURE 3A. FIGURE 5A represents the logic im-
plemented by motor controller 145 in the READY state
of FIGURE 4B at marker R, and FIGURE 5B represents
the logicimplemented in the MOTOR_ON state at marker
M.

[0044] In decision block 500, motor controller 145 de-
tects a transition of the control signal provided by prox-
imity sensor 150 of FIGURE 1 indicating that a user re-
quest has been made and that an activation of paper
towel dispenser 100 is desired. If no control signal is de-
tected, motor controller 145 transitions back to loop mark-
erL.

[0045] After detection of the control signal correspond-
ing to the user request, decision block 501 determines
whether the user request has been made within or after
the preset time which, in the examples, is 3 seconds. In
block 501, ifthe variable TimeSinceFullDispenseis equal
to the presettime of 3 seconds (60 counts) then a variable
PaperLength is set to a value FullLength in block 503
and the variable TimeSinceFullDispense is reset to 0 in
block 505. A value of 3 seconds (60 counts) for TimeS-
inceFullDispense indicates that at least 3 seconds have
elapsed (at least 60 counts have occurred) since the pre-
ceding full-length dispense cycle by virtue of the fact that
the variable TimeSinceFullDispense is not incremented
past this value of 60 counts.

[0046] Inatypical embodiment, FullLength has avalue
of around 480 pulses and this value represents the
number of pulses required to deliver a full length of towel
of approximately 12 inches. Of course, this number is
dependent on numerous particular specifications of mo-
tor 120, any gearing employed such as gear 130, and
the dimensions of rollers 115a and 115b used to drive
towel 105 during a dispense cycle. If, for example, 480
pulses are required to deliver a 12-inch length of towel,
then any other length s linearly related to this value. Thus
a6-inch towel would require a value of 240 for the variable
PaperLength.

[0047] At decision block 501, if TimeSinceFullDis-
pense is not equal to the preset time, then the variable
PaperLength is set at a value PartialLength in block 507.
The PartialLength setting may be, for example, 240 puls-
es which represents the number of pulses needed to dis-
pense a 6 inch length of towel from the dispenser. Any
length less than the full length represents a partial length.
A TimeSinceFullDispense value of less than the preset
3 seconds of this example would indicate that less than
3 seconds has elapsed since initiation of the preceding
full dispense cycle. In the examples, a time interval less
than the preset time is referred to herein as being within
the preset time while a time interval equal to the preset
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time is referred to herein as being after the preset time.
In the exemplary embodiments, the value of the preset
time in blocks 501, 601 and 701 is 3 seconds. Other ar-
rangements are possible.

[0048] After either setting PaperLength to FullLength
or PartialLength, motor controller 145 proceeds to
change the CONTROL_STATE to MOTOR_ON in block
502. In block 504, the MOTOR_PULSES, PULSE_LEV-
EL, and PREVIOUS_LEVEL variables are initialized to
zero, and the Im_REFERENCE variable is initialized to
250. The initialization value for Im_REFERENCE may
vary depending on the particular implementation. Motor
activation output terminal 215 of FIGURE 2 is set at a
logic high state in block 506 to activate transistor 210 and
start motor 120. Motor controller 145 then transitions
back to loop marker L.

[0049] On the next iteration, the CONTROL_STATE
will be MOTOR_ON in block 410 of FIGURE 4B, and
motor controller 145 transitions to MOTOR_ON marker
M, detailed in FIGURE 5B. In decision block 508, motor
controller 145 determines if the number of MOTOR_
PULSES equals PaperLength (the required number of
pulses for a complete motor cycle dispensing either the
full or partial length of towel). If the required number of
pulses (PaperLength) has not been counted, motor con-
troller 145 transitions back to loop marker L and motor
120 continues to operate. If the required number of pulses
(PaperLength) has been counted, the CONTROL_
STATE is set back to READY in block 510, and motor
120 is turned off in block 512 by deasserting the signal
(i.e., setting to a logic low state) at activation output ter-
minal 215 to turn off transistor 210. Motor controller 145
then returns to loop marker L on FIGURE 4B to await
another activation. The result is that the dispenser pro-
vides the user with either a partial length of towel or a full
length of towel based on whether the user request oc-
curred within or after the preset time.

[0050] Inasecond embodiment, detailed in FIGURES
6A and 6B, motor controller 145 is configured to control
a motor 120 with an appreciable coasting period. Hence,
the motor pulses are counted during "motor on" interval
300 of FIGURE 3A and during "motor off" interval 305
while motor 120 is coasting.

[0051] FIGURE 6A represents the logic implemented
by motor controller 145 in the READY state of FIGURE
4B at marker R, and FIGURE 6B represents the logic
implemented in the MOTOR_ON state at marker M.
[0052] In decision block 600, motor controller 145 de-
tects a transition of the control signal provided by prox-
imity sensor 150 of FIGURE 1 indicating that a user re-
quest has been made and that an activation of paper
towel dispenser 100 is desired. If no control signal is de-
tected, motor controller 145 transitions back to loop mark-
erL.

[0053] Afterdetection of the control signal correspond-
ing to the user request, decision block 601 determines
whether the user request has been made within or after
the exemplary preset time of 3 seconds since the pre-
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ceding full dispense cycle. If TimeSinceFullDispense is
equal to the 3 second preset time (i.e, after the preset
time), then a variable PaperLength is set to a value Ful-
ILength in block 603 and the variable TimeSinceFullDis-
pense is reset to 0 in block 605. This decision indicates
that 3 or more seconds have elapsed since initiation of
the preceding full towel length dispense cycle. Atdecision
block 601, if the TimeSinceFullDispense variable is not
equal to the preset time, then the variable PaperLength
is set to a value PartialLength in block 607. This decision
indicates that less than 3 seconds have elapsed since
initiation of the preceding full towel length dispense cycle.
The values FullLength and PartialLength are the same
as those discussed in the first embodiment described
above.

[0054] After either setting PaperLength to FullLength
or PartialLength, motor controller 145 proceeds to
change the CONTROL STATE to MOTOR ON in block
602. In block 604, the MOTOR_PULSES, PULSE_LEV-
EL, and PREVIOUS_LEVEL variables are initialized to
zero, and the Im_REFERENCE variable is initialized to
250. The initialization value for Im_REFERENCE may
vary depending on the particularimplementation. An OFF
variable is set to the current value of a RUN_PULSES
variable in block 606. In general, the OFF variable rep-
resents the number of pulses that motor controller 145
counts during "motor on" interval 300 prior to turning mo-
tor 120 off. The RUN_PULSES variable is a feedback
variable that is set from a previous iteration that is ad-
justed based on the total number of pulses counted dur-
ing the "motor off” interval 305, as will become evident
later in the logic flow. Motor activation output terminal
215 of FIGURE 2 is set at a logic high state in block 608
to activate transistor 210 and start motor 120. Motor con-
troller 145 then transitions back to the loop marker L.
[0055] On the next iteration, the CONTROL_STATE
will be MOTOR_ON in block 410 of FIGURE 4B, and
motor controller 145 transitions tothe MOTOR_ON mark-
er M, detailed in FIGURE 6B. In decision block 610, motor
controller 145 determines if motor 120 is on. If motor 120
is on, motor controller 145 determines if the counted
MOTOR_PULSES is equal to the value of the OFF var-
iable (i.e., initialized in block 606) in decision block 612.
If the required number of pulses has not been counted,
motor controller 145 transitions back to loop marker L
and motor 120 continues to operate. If the required
number of pulses during "motor on" interval 300 of FIG-
URE 3A has been counted, motor 120 is turned off in
block 614 by deasserting the signal at the activation out-
put terminal 215 to turn off the transistor 210. An OFF_
TIME variable is set to the current value of the TIME
counter in block 616, and motor controller 145 then re-
turns to loop marker L on FIGURE 4B.

[0056] Onthe nextiteration,the CONTROL_STATE is
still MOTOR_ON, but the motor is off in block 610. In
decision block 618, motor controller 145 determines the
time that motor 120 has been coasting by subtracting the
OFF_TIME from the current TIME and comparing that
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time to a Coast Time variable. The Coast Time variable
is a predetermined constant that is set depending on the
expected coast time of the motor, as illustrated by "motor
off’ interval 305 in FIGURE 3A.

[0057] If the predetermined coast time has been
reached in decision block 618, the CONTROL_STATE
is returned to READY in block 620. The number of
COAST_PULSES is calculated in block 622 by subtract-
ing the value of the OFF variable from the total MOTOR_
PULSES. In block 624, the value for RUN_PULSES is
updated by subtracting the number of COAST_PULSES
from PaperLength (the total number of required pulses
to dispense the desired length of towel as set in the logic
described in FIGURE 6A). Hence, if the coasting char-
acteristics of motor 120 change over time, the number
of pulses that are counted during "motor on" interval 300
are adjusted to compensate such that the total number
of pulses remains close to variable PaperLength. Motor
controller 145 transitions back to loop marker L on FIG-
URE 4B to await another activation.

[0058] Inathirdembodiment, detailed in FIGURES 7A,
7B, and 7C, motor controller 145 is configured to control
a motor 120 with an appreciable coasting period and a
period where motor current Im drops to a level where it
is difficult to detect pulses (e.g., at steady state). Hence,
the motor pulses are counted during at least a portion of
"motor on" interval 300 of FIGURE 3A and during "motor
off’ interval 305 while the motor is coasting. The speed
pulses 320 are counted to determine a motor pulse rate
for the immediately previous low pulse signal interval 315
to approximate the pulses that occurred therein. FIGURE
7A represents the logic implemented by motor controller
145 in the READY state of FIGURE 4B at marker R, and
FIGURES 7B and 7C represent the logic implemented
in the MOTOR_ON state at marker M.

[0059] In decision block 700, the motor controller 145
detects a transition of the control signal provided by prox-
imity sensor 150 of FIGURE 1 indicating that a user re-
quest has been made and that an activation of paper
towel dispenser 100 is desired. If no control signal is de-
tected, motor controller 145 transitions back to loop mark-
er L. After detection of the control signal, decision block
701 determines if the variable TimeSinceFullDispense is
equal to the preset time of 3 seconds. If TimeSinceFull-
Dispense is equal to the preset time (i.e, 3 seconds in
these example embodiments), then a variable Paper-
Length is set to a value FullLength in block 703 and the
variable TimeSinceFullDispense is reset to 0 in block
705. As with the preceding examples, this represents a
user request occurring after the preset time. At decision
block 701, if TimeSinceFullDispense is not equal to the
presettime (i.e., within the preset time), then the variable
PaperLength is set at a value PartialLength in block 707.
The values FullLength and PartialLength are the same
as those discussed in the first embodiment described
above.

[0060] After either setting PaperLength to FullLength
or PartialLength, motor controller 145 proceeds to
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change the CONTROL_STATE to MOTOR_ON in block
702. In block 704, the MOTOR_PULSES, PULSE_LEV-
EL, and PREVIOUS_LEVEL variables are initialized to
zero, and the Im_REFERENCE variable is initialized to
250. The initialization value for Im_REFERENCE may
vary depending on the particular implementation.
[0061] In block 706, a STOP_TIME variable is set to
the current value of an ON_TIME variable, the TIME
counter is set to zero, and a START_PULSES variable
is setto 0. The STOP_TIME variable represents the time
included in "motor on" interval 300 of FIGURE 3A. As
detailed below, the STOP_TIME is adjusted as feedback
is collected regarding the number of coast pulses and
pulses occurring during the low pulse signal interval 315.
The initial value of the STOP_TIME variable (prior to any
iterations) may be set during microcontroller 200 reset
based on the expected characteristics of the particular
implementation. Motor activation output terminal 215 of
FIGURE 2 is set at a logic high state in block 708 to
activate transistor 210 and start motor 120. Motor con-
troller 145 then transitions back to loop marker L.
[0062] On the next iteration, the CONTROL_STATE
will be MOTOR_ON in block 410 of FIGURE 4B, and
motor controller 145 transitions to MOTOR_ON marker
M, detailed in FIGURE 7B. In decision block 710, motor
controller 145 determines if motor 120 is on. If motor 120
is on, motor controller 145 determines if the variable
START_PULSES equals its initialized value of zero in
decision block 712 (i.e., a low pulse signal interval has
not been detected). If the START_PULSES value is zero
indecisionblock 712, the Im_REFERENCE value is com-
pared to a Required Level threshold value (e.g., 67
counts or 0.67 amps in the illustrated embodiment) in
decision block 714. If the Im_REFERENCE value is less
than the threshold, motor controller 145 sets the START_
PULSES variable to the number of counted MOTOR _
PULSES and sets the START_TIME to the current TIME
in block 716.

[0063] After completing either decision block 712 or
block 716, motor controller 145 determines if the STOP_
TIME equals the current TIME in decision block 718. If
the STOP_TIME has not been reached, motor controller
145returnstoloop markerL. Ifthe STOP_TIME has been
reached, the variable ON_PULSES is set to the total
number of counted MOTOR_PULSES in block 720 and
motor 120 is turned off in block 722 by deasserting the
signal at activation output terminal 215 to turn off tran-
sistor 210.

[0064] Returning back to decision block 710, if the mo-
tor is off (i.e., coasting), motor controller 145 transitions
to marker Ml shown in FIGURE 7C. After motor 120 is
turned off, motor controller 145 counts speed pulses 320
in FIGURE 3A to approximate the speed of motor 120
during low pulse signal interval 315. In decision block
724, the current TIME is compared to the STOP_TIME
that motor 120 was turned off plus the Speed Time, a
predetermined time interval for counting pulses after mo-
tor 120 is turned off. If the interval speed time has
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elapsed, the variable SPEED_COUNT is calculated in
block 726 by subtracting the ON_PULSES from the total
number of MOTOR_PULSES, and the SPEED_TIME is
calculated by subtracting the STOP_TIME from the time
of the last pulse, TIME_OF_PULSE.

[0065] After completing either decision block 724 or
block 726, motor controller 145 determines if the coast
time has elapsed in decision block 728 by comparing the
current TIME to the STOP_TIME plus the predetermined
Coast Time. Ifthe coast time has not elapsed, motor con-
troller 145 returns to loop marker L. If the coast time has
elapsed, the CONTROL_STATE is returned to READY
in block 730. The number of COAST_PULSES is deter-
mined by subtracting the ON_PULSES from the total
MOTOR_PULSES in block 732. Motor controller 145 de-
termines if no START_PULSES were determined in de-
cision block 734. If START_PULSES still equals its ini-
tialization value of zero, low pulse signal interval 315 was
never entered, and motor controller 145 was able to count
all of the pulses during "motor on" interval 300. If the
START_PULSES equals zero, motor controller 145 de-
termines a time adjustment factor in block 736 based on
the calculated speed and the counted motor pulses using
the equation TIME_ADJUST = (PaperLength- MOTOR _
PULSES)* (SPEED_TIME/SPEED_COUNT). The differ-
ence between the PaperLength and the counted
MOTOR_PULSES represents a pulse error. Multiplying
the pulse error by the inverse of the pulse rate determined
by counting the speed pulses 320 yields a time adjust-
ment. If too many pulses are counted, the time adjust-
ment factor will be negative, and the ON_TIME of the
motor will be decreased. Similarly, if too few pulses are
counted, the time adjustment factor will be positive, and
the ON_TIME of the motor will be increased.

[0066] If the number of START_PULSES does not
equal zero (i.e., a low pulse signal interval 315 was de-
tected), motor controller 145 determines a time adjust-
ment factor in block 738 based on the calculated speed
and the counted motor pulses using the equation TIME_
ADJUST = (PaperLength - START_PULSES - COAST_
PULSES)*(SPEED_TIME/SPEED_COUNT) - (STOP_
TIME-START_ TIME). Subtracting the START_PULSES
and the COAST_PULSES from the PaperLength yields
the desired number of pulses for low pulse signal interval
315. Multiplying the desired number of pulses by the in-
verse of the pulse rate calculated using the speed pulses
320 yields a calculated time that should have elapsed
during the low pulse signal interval 315. The actual time
thatoccurredinlow pulse signalinterval 315is subtracted
from the calculated time to generate the time adjustment
factor. Hence, if motor 120 is coasting faster than previ-
ously determined based on the pulse rate calculated from
the speed pulses 320, the difference between the calcu-
lated time and the actual time in block 738 will be negative
and the ON_TIME of motor 120 will be decreased.
[0067] The equation of block 738 is mathematically
equivalent to calculating the number of pulses that oc-
curred in low pulse signal interval 315 based on the de-
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termined pulse rate, subtracting the Coast_Pulses and
the pulses counted during the "motor on" interval 300
prior to the low pulse signal interval 315 from the Paper-
Length to get a pulse error, and dividing the pulse error
by the calculated pulse rate to generate the time adjust-
ment factor. That is, the equation may be rewritten as:

TIME_ADJUST = (PaperLength - START_PULSES
-COAST_PULSES - (STOP_TIME-START_TIME) *
(SPEED_COUNT/SPEED_TIME))/(SPEED_
COUNT/SPEED_TIME).

[0068] After calculating the TIME_ADJUST in either
block 736 or block 738, the ON_TIME is adjusted by add-
ing half of the TIME_ADJUST value to the current ON_
TIME in block 740, and motor controller 145 transitions
back toloop markerL. Inthis third illustrated embodiment,
only half of the adjustment is used to update the ON_
TIME to avoid overcompensation. Of course, a different
adjustment function may be employed depending on the
particular implementation.

[0069] Motor controller 145 described herein has nu-
merous advantages. Because motor controller 145 is im-
plemented using software-controlled microcontroller
200, it can be easily configured to accommodate a wide
variety of motor applications. If motor 120 does not exhibit
an appreciable coast time, motor controller 145 may be
configured to implement the embodiment of FIGURES
5A and 5B. If motor 120 has a coast period but is suffi-
ciently loaded such that motor current Im does not drop
below a level suitable for detecting pulses, motor con-
troller 145 may be configured to implement the embodi-
ment of FIGURES 6A and 6B. Finally, if motor 120 does
have a coast period and potential low pulse signal inter-
vals, motor controller 145 may be configured to imple-
ment the embodiment of FIGURES 7A, 7B, and 7C.
[0070] According to the foregoing logic, it is assumed
that user requests occurring 3 seconds or more apart
likely represent requests from different users. A user re-
quest occurring within 3 seconds after initiation of a dis-
pense cycle in which a full length of towel is dispensed
likely represents user requests from a single user. Again,
selection of a 3-second preset time is arbitrary and any
time increment could be utilized. It is further assumed
that the needs of a single user can be met with less than
two full sheets of towel.

[0071] The logic controls the operation of dispenser
100 so that the different users represented by the user
requests made 3 seconds or more apart are each pro-
vided with a full length of towel, thereby meeting each
user's needs. Motor controller 145 controls electrical
power to motor 120 so that the motor is on for the number
of counted and/or calculated pulses required to dispense
the full length of towel (e.g., 480 pulses).

[0072] And, the logic controls the operation of dispens-
er 100 so that the single user can, if necessary, conven-
iently obtain a partial length of towel after the initial full
length of towel is dispensed. In this situation, motor con-
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troller 145 controls electrical power to motor 120 so that
the motor is on for the number of counted and/or calcu-
lated pulses required to dispense the partial length of
towel (e.g., 240 pulses). The number of pulses for the
partial length of towel is fewer than the number of pulses
required to dispense the full length of towel.

[0073] Thedifference between the partial length of tow-
el dispensed and the full length of towel that would have
been dispensed without the control as described herein
represents towel that is conserved for use by another
user. Conservation of towel is environmentally desirable
and reduces the cost of dispenser operation over the
lifetime of the dispenser.

[0074] The particular embodiments disclosed above
are illustrative only; the invention may be modified and
practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teach-
ings herein. Furthermore, no limitations are intended to
the details of construction or design herein shown other
than as described in the claims below. It is therefore ev-
ident that the particular embodiments disclosed above
may be altered or modified and all such variations are
considered withinthe scope of the invention. Accordingly,
the protection sought herein is as set forth in the claims
below.

Claims

1. A method for controlling operation of an automatic
towel dispenser (100) to conserve the overall amount
of towel (105) dispensed characterized by dispens-
ing from the dispenser a full length of towel respon-
sive to a first user request; if a further user request
occurs within a preset time, dispensing from the dis-
penser a partial length of towel; and
if the further user request occurs after the preset
time, dispensing from the dispenser a full length of
towel,
whereby the difference between the partial length of
towel actually dispensed and the full length of towel
represents conserved towel.

2. Themethod of claim 1 wherein the full length of towel
is about 8 to 12 inches in length and the partial length
of towel is about 4 to 6 inches in length.

3. The method of claim 1 or 2 wherein a plurality of
further user requests occur within the preset time
and the method further comprises dispensing from
the dispenser a partial length of towel responsive to
each of the plural further user requests.

4. The method of claim 1 or 2 or 3 wherein the preset
time is about three seconds.

5. The method of claim 1 or 2 or 3 or 4 wherein the
preset time is reckoned from the first user request.
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6. The method of claim 1 or 2 or 3 or 4 or 5 further
comprising detecting the user requests with a prox-
imity detector (150).

7. An automatic towel dispenser (100) comprising:

a housing (110) adapted to receive a roll (105r)
of towel (105);

an electrically-powered dispensing mechanism
(107) adapted to dispense the towel from the
dispenser; characterized in that the dispenser
comprises

a controller (145) operable to control the dis-
pensing mechanism to dispense the towel in ac-
cordance with the method of claim 1 or 2 or 3 or
4 or 5 or 6.

8. Thedispenser of claim 7 wherein the controller com-
prises a processor, a memory and a set of instruc-
tions programmed to control the dispensing mecha-
nism.

9. Thedispenserofclaim 7 or 8 wherein the instructions
are adapted to:

control the dispensing mechanism to dispense
the full length of towel;

determine whether the further user request is
made within the preset time; and

control the dispensing mechanism to dispense
the partial length of towel if the further user re-
quest is made within the preset time and to dis-
pense the full length of towel if the further user
request is made after the preset time.

10. Thedispenser of claim 8 or 9 wherein the instructions
reckon the preset time from the first user request.

11. The dispenser of claim 7 or 8 or 9 or 10 wherein the
dispensing mechanism comprises:

a drive roller (115a);

a motor (120) in power-transmission relation-
ship with the drive roller;

atension roller positioned against the drive roller
to form a nip (115n) therebetween, the towel be-
ing drawn through the nip and out of the dispens-
er by powering of the drive roller; and

the controller (145) controls electrical power to
the motor.

12. The dispenser of claim 11 further comprising a bat-
tery (155) power source operable to supply the elec-
trical power to the motor.

13. The dispenser of claim 12 further comprising a prox-
imity detector (150) operable to detect the user re-
quests.
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Patentanspriiche

1.

Verfahren zum Steuern des Betriebs einer automa-
tischen Handtuchausgabevorrichtung (100), um die
Gesamtmenge an ausgegebenem Handtuch (105)
zu sparen,

gekennzeichnet durch

Ausgeben einer vollen Lange von Handtuch aus der
Ausgabevorrichtung als Antwort auf eine erste Be-
nutzeraufforderung;

Ausgeben einer Teillange an Handtuch aus der Aus-
gabevorrichtung, wenn innerhalb einer voreinge-
stellten Zeit eine weitere Benutzeraufforderung auf-
tritt; und

Ausgeben einer vollen Lange an Handtuch aus der
Ausgabevorrichtung, wenn die weitere Benutzerauf-
forderung nach der voreingestellten Zeit auftritt,
wobei die Differenz zwischen der Teilldnge des tat-
sachlich ausgegebenen Handtuchs und der vollen
Lange des Handtuchs das eingesparte Handtuch
darstellt.

Verfahren nach Anspruch 1, wobei die volle Lange
des Handtuchs etwa 8 bis 12 Zoll in der Léange und
die Teilldnge des Handtuchs etwa 4 bis 6 Zoll in der
Lange betragt.

Verfahrennach Anspruch 1 oder 2, wobei eine Mehr-
zahl von weiteren Benutzeraufforderungen inner-
halb der voreingestellten Zeit auftritt und das Ver-
fahren des Weiteren das Ausgeben einer Teillange
an Handtuch aus der Ausgabevorrichtung als Ant-
wort auf jede der Mehrzahl von weiteren Benutzer-
aufforderungen umfasst.

Verfahren nach Anspruch 1 oder 2 oder 3, wobei die
voreingestellte Zeit etwa drei Sekunden betragt.

Verfahren nach Anspruch 1 oder 2 oder 3 oder 4,
wobei die voreingestellte Zeit von der ersten Benut-
zeraufforderung ab berechnet wird.

Verfahren nach Anspruch 1 oder 2 oder 3 oder 4
oder 5, das des Weiteren das Erfassen der Benut-
zeraufforderungen mit einem N&herungsdetektor
(150) umfasst.

Automatische Handtuchausgabevorrichtung (100)
mit:

einem Gehause (110), das eingerichtet ist, eine
Rolle (105r) mit Handtuch (105) aufzunehmen;
ein elektrisch angetriebener Ausgabemecha-
nismus (107), der geeignet ist, das Handtuch
aus der Ausgabevorrichtung auszugeben;
dadurch gekennzeichnet, dass

die Ausgabevorrichtung umfasst:
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10.

1.

12.

13.

eine Steuereinrichtung (145), die betreibbar
ist, um den Ausgabemechanismus zu steu-
ern, um das Handtuch gemafR dem Verfah-
ren von Anspruch 1 oder 2 oder 3 oder 4
oder 5 oder 6 auszugeben.

Ausgabevorrichtung nach Anspruch 7, wobei die
Steuereinrichtung einen Prozessor, eine Speicher-
einrichtung und einen Satz von Befehlen umfasst,
der programmiertist, um den Ausgabemechanismus
zu steuern.

Ausgabevorrichtung nach Anspruch 7 oder 8, wobei
die Befehle geeignet sind, um:

den Ausgabemechanismus zu steuern, um die
volle Lange an Handtuch auszugeben;

zu bestimmen, ob die weitere Benutzerauffor-
derung innerhalb der voreingestellten Zeit vor-
genommen wird; und

den Ausgabemechanismus zu steuern, um die
Teillange an Handtuch auszugeben, wenn die
weitere Benutzeraufforderung innerhalb der
voreingestellten Zeit vorgenommen wird, und
um die volle L&dnge an Handtuch auszugeben,
wenn die weitere Benutzeraufforderung nach
der voreingestellten Zeit vorgenommen wird.

Ausgabevorrichtung nach Anspruch 8 oder 9, wobei
die Befehle die voreingestellte Zeit von der ersten
Benutzeraufforderung an berechnen.

Ausgabevorrichtung nach Anspruch 7 oder 8 oder 9
oder 10, wobei der Ausgabemechanismus aufweist:

eine Antriebsrolleinrichtung (115a);

einen Motor (120) in einer Kraftiibertragungsbe-
ziehung mit der Antriebsrolleinrichtung;

eine Spannungsrolleinrichtung, die gegen die
Antriebsrolleinrichtung angeordnetist, umeinen
Walzenspalt (115n) dazwischen auszubilden,
wobeidas Handtuch durch den Walzenspaltund
aus der Ausgabevorrichtung gezogen wird, in-
dem die Antriebsrolleinrichtung betéatigt wird;
und

wobei die Steuereinrichtung (145) die elektri-
sche Leistung fiir den Motor steuert.

Ausgabevorrichtung nach Anspruch 11, die des Wei-
teren eine Batteriestromquelle (155) umfasst, die be-
triebsbereit ist, um die elektrische Leistung dem Mo-
tor bereitzustellen.

Ausgabevorrichtung nach Anspruch 12, die des Wei-
teren einen Naherungsdetektor (150) umfasst, der
betriebsbereit ist, um die Benutzeraufforderungen
zu erfassen.
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Revendications

Procédé pour commander le fonctionnement d’un
distributeur automatique de serviettes (100) pour
économiser la quantité totale de serviettes (105) dis-
tribuées, caractérisé par

distribuer une longueur compléte de serviette a partir
du distributeur, en réponse a une premiére demande
dutilisateur ;

si une demande d'’utilisateur supplémentaire sur-
vient dans un temps préétabli, distribuer une lon-
gueur partielle de serviette a partir du distributeur ; et
si la demande d'utilisateur supplémentaire survient
apres le temps préétabli, distribuer une longueur
compléte de serviette a partir du distributeur,

ce par quoi la différence entre la longueur partielle
de serviette réellement distribuée et la longueur
compléte de serviette représente les serviettes éco-
nomisées.

Procédé selon la revendication 1, dans lequel la lon-
gueur complete de serviette estd’environ 8 a 12 pou-
ces de longueur et la longueur partielle de serviette
est d’environ 4 a 6 pouces de longueur.

Procédé selon la revendication 1 ou 2, dans lequel
une pluralité de demandes d'utilisateur supplémen-
taires survient dans le temps préétabli et le procédé
comprend en outre la distribution d’'une longueur par-
tielle de serviette a partir du distributeur, en réponse
a chacune de la pluralité de demandes d’utilisateur
supplémentaires.

Procédé selon la revendication 1 ou 2 ou 3, dans
lequel le temps préétabli est d’environ trois secon-
des.

Procédé selon la revendication 1 ou 2 ou 3 ou 4,
dans lequel le temps préétabli est compté a partir de
la premiére demande d'utilisateur.

Procédé selon la revendication 1 ou 2 ou 3 ou 4 ou
5,comprenanten outre détecter des demandes d'uti-
lisateur avec un détecteur de proximité (150).

Distributeur
comprenant :

automatique de serviettes (100)

un boitier (110) adapté pour recevoir un rouleau
(105r) de serviettes (105) ;

un mécanisme de distribution alimenté électri-
quement (107) adapté pour distribuer les ser-
viettes a partir du distributeur ; caractérisé en
ce que le distributeur comprend :

un contréleur (145) apte a fonctionner pour
commander le mécanisme de distribution
pour distribuer les serviettes conformément
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au procédeé de la revendication 1 ou2 ou 3
ou4ou5oub.

Distributeur selon la revendication 7, dans lequel le
contréleur comprend un processeur, une mémoire
et un ensemble d’instructions programmées pour
commander le mécanisme de distribution.

Distributeur selon la revendication 7 ou 8, dans le-
quel les instructions sont adaptées pour :

commander le mécanisme de distribution pour
distribuer la longueur compléte de serviette ;
déterminer si la demande d’utilisateur supplé-
mentaire est effectuée dans le temps préétabli ;
et

commander le mécanisme de distribution pour
distribuer la longueur partielle de serviette si la
demande d'utilisateur supplémentaire est effec-
tuée dans le temps préétabli et pour distribuer
lalongueur compléte de serviette sila demande
d’utilisateur supplémentaire est effectuée apres
le temps préétabli.

Distributeur selon la revendication 8 ou 9, dans le-
quel les instructions comptent le temps préétabli a
partir de la premiere demande d’utilisateur.

Distributeur selon la revendication 7 ou 8 ou 9 ou
10, dans lequel le mécanisme de distribution
comprend :

un rouleau d’entrainement (115a) ;

un moteur (120) en relation de transmission de
puissance avec le rouleau d’entrainement ;

un rouleau de tension positionné contre le rou-
leau d’entrainement pour former un étrangle-
ment (115n) entre ceux-ci, la serviette étanttirée
a travers I'étranglement et a I'extérieur du dis-
tributeur par alimentation du rouleau
d’entrainement ; et

le contréleur (145) commande I'alimentation
électrique du moteur.

Distributeur selon la revendication 11, comprenant
en outre une source d’alimentation par batterie (155)
apte a fonctionner pour fournir la puissance électri-
que au moteur.

Distributeur selon la revendication 12, comprenant
en outre un détecteur de proximité (150) apte a fonc-
tionner pour détecter les demandes d’utilisateur.
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